This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



"ENT COOPERATION TRE/ ' 

From the INTERNATIONAL BUREAU 



EO/US 
PCT/JP99/01448 



PCT 

NOTIFICATION OF ELECTION 
(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing: 

30 September 1999 (30.09.99) 




International application No.: 

PCT/JP99/01448 


Applicant's or agent's file reference: 
CGS 98-06 PCT 


International filing date: 

23 March 1999 (23.03.99) 


Priority date: 

24 March 1998 (24.03.98) 


Applicant: 

KISHIMOTO, Tadamitsu et al 



1. The designated Office is hereby notified of its election made: 



in the demand filed with the International preliminary Examining Authority on: 
23 March 1999 (23.03.99) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X [ 

□ 



was not 



nnade before the expiration of 19 nnonths fronn the priority date or, where Rule 32 applies, within the tinne limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 






34, chemtn des Coionnbettes 






121 1 Geneva 20, Switzerland 


J. Zahra 




Facsimile No.: (41-22)740.14.35 


Telephone No.: (41-22)338.83.38 




Form PCT/IB/331 (July 1992) 




2858021 
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From the INTERNATIONAL BUREAU 


PCT 


To: 


NOTIFICATION CONCbKNINu 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

{PCT Administrative Instructions, Section 411) 


HASEGAWA, Yoshiki 

Soei International Patent Firm 

Kyobashi National Building, 6F. 

13-10, Kyobashi 2-chome 

Chuo-ku 

Tokyo 104-0031 


Date of mailing (day/month/year) 
19 May 1999 (19.05.99) 




Applicant's or agent's file reference 
CGS 98-06 PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/01448 


International filing date (day/month/year) 

23 March 1999 (23.0339^ _ _ _ [ 


International publication date ( da y/nno nth/year) 

Not yet published 


Priority date (day/month/yea r)| ' • 

24 March 1 998 (24.03.98) 


Applicant 


1 


CHUGAI SEIYAKU KABUSHIKI KAISHA et al 


' r% I I 


1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
international Bureau of the priority document(s) relating to the earliervapplication(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters *'NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 


2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 


3. An asteriskt*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17-1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 


4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 


Prioritv date Priorrtv aoDlication No. 


Countrv or reaional Office Date of receiot 
or PCT receivina Office of orioritv document 


24 Marc 1 998 (24.03.98) 1 0/95448 


JP 17 May 1999 (17.05.99) , 


The International Bureau of WlPO 
34. chemin des Colombettes 
1211 Geneva 20, Switzerland 


Authorized officer 

Carlos Naranjo y^n^ 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/lB/304 (July 1 998) 0026251 56 
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From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) - 
30 September 1999 (30.09.99) 



To: 




HASEGAWA, Yoshiki 




Soei Patent and Law Firnn 




6F, Kyobashi National Building 




13-10, Kyobashi 2-chome 




Chuo-ku 




Tokyo 104-0031 




JAPON . ... 





Applicant's or agent's file reference 

COS 98-06 PCT 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/01448 


International filing date (day/month/year) 
23 March 1999 (23.03.99) 


Priority date (day/month/year) 
24 March 1998 (24.03.98) 


Applicant 

CHUGAI SEIYAKU KABUSHIKI KAISHA et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IUJP,KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AUAM,AP,AT,A2,BA,BB,BG,BR,BY,CA,CH,CU,CZ,DE,DK,EA,EE,ES,FI,GB,GE,GH,GM,HR,HUJD, 

IN,IS,KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,N2,OA,PUPT,RO,RU,SD,SE, 

SG,S!,SK,SL,TJ,TM,TR,TT,UA,UG,UZ,VN,YU,ZW ^ ^ . ^ 

The communication will be made to those Offices only upon4:heir request. Furthermore, those Offices do not require the 
applicant,to furnish a copy of the international application {Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
30 September 1999 (30.09.99) under No. WO 99/48528 



REMINDER REGARDING CHAPTER II (Article 31(2){a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office, 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/lB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





Authorized officer 


The International Bureau of WIPO 


34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1 996) 2859229 



PATENT COOPERATION TRE^Y 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
CGS 98-06 PCT 


FOR FURTHER ACTION ^^^^^^*^**^^**°"°^r^smittalofIntemationaI Preliminary 

Examination Report (Form PCT/IPEA/416) 


International application No. 

PCT/JP99/01448 


International filing date (day/month/year) Priority date (day/month/year) 

23 March 1999 (23.03.99) 24 March 1998 (24.03.98) 


International Patent Classification (IPC) or national classification and IPC 
A61K45/00, 39/395, 48/00, 31/70, 31/56, 38/43 



CHUGAi SETYAKU KABUSKIKl XAISKA 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



I I 'This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



^ sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 



I 


12SI 


II 


□ 


III 




IV 


X 


V 




VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ' 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



Date of submission of the demand 

23 March 1999 (23.03.99) 


Date of completion of this report 

02 September 1999 (02.09.1999) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



•TVttS 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01448 



I. Basis of the report 



1. With 



□ 



□ 



regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 

pages 
pages 



, as originally filed 



filed with the demand 



filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 
, filed with the demand 



filed with the letter of 



I I the drawings: 



pages 
pages 
pages 



, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



_ , filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

n the language of a translation furnished for the purposes of international search (under Rule 23 1 (b)) 
□ the language of publication of the international application (under Rule 48.3(b)). 

O the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

□ 



the drawings, sheets/fig . 



5 rn This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70. 1 7). ' 

"* Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCTAPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01448 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious) or to be 
industrially applicable have not been examined in respect of: 

the entire international application. 

claims Nos. 24>27 



because: 



the said international application, or the said claims Nos. 24-27 

relate to the following subject matter which does not require an international preliminary examination (specify): 

See supplemental sheet for continuation of Box III. 1 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported 
by the description that no meaningful opinion could be formed. 

[/\| no international search report has been established for said claims Nos. 24-27 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 



I I the written form has not been furnished or does not comply with the standard. 

I I the computer readable form has not been furnished or does not comply with the standard. 



Form PCT/IPEA/409 (Box III) (July 1998) 



IncMISti 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



IncPntional application No. 
PCT/JP 99/01448 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: III. 1 . 



Claims 24-2 7 pertain to methods for treatment of 
the human body by therapy, and thus relate to subject 
matter which does not require international search by 
this International Searching Authority, under the 
provisions of PCT Article 17(2) (a) (i) and PCT Rule 
39.1 (iv) . 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 



A- 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/01448 



rv. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ 

restricted the claims, 
paid additional fees. 

□ 

paid additional fees under protest. 

□ 

neither restricted nor paid additional fees. 

o fyl ^^^^ Authoritv found that the requirement of unity of invention is not complied with and chose, according to Rule 68 
^- IC^ not to invite the applicant to restrict or pay additional fees. & ixuic uo. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 
I I complied with. 

not complied with for the following reasons; 
See supplemental sheet for continuation of Box IV. 3 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 

all parts. 

the parts relating to claims Nos. i-23 



Form PCT/IPEA/409 (Box IV) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Im^ational application No. 
PCT/JP 99/01448 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: I V . 3 . 



Although the invention described in Claim 4 and 
Claim 27 and in claims which refer back to these has the 
same active ingredient as in the invention described in 
Claim 1, there is no recognizable association between the 
mechanisms of pharmacological activity in the two cases, 
and hence the two cannot be said to be linked by a common 
special technicaJL feature . 

Therefore, this application is considered to 
include two inventions. 



Form PCT/IPEA/409 (Supplemental Box) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



iMRaliuiial application No. 
PCT/JP 99/01448 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industriai applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (lA) Claims 

Claims 

2. Citations and expiaiiations 

Document 1 : Japanese Pharmacopoeia Explanatory Manual 

Editorial Committee Japanese Pharmacopoeia 
Explanatory Manual, 13th Revised Edition" 
(July 10, 1996), C-1707-1712 (Section on 
dexamethasone) [In Japanese] ; especially 
C-1712 "Applications" 

The specification of the present application, page 
11, lines 15-18, states that dexamethasone provokes the 
induction of CXCR4 down-regulation . 

Document 1 indicates that dexamethasone can be used 
as a broad spectrum external preparation for inflammations 
and allergies and other conditions. 

Therefore, it is recognized that a substance which 
causes the apparent disappearance of CXCR4 on cells has a 
tissue repairing action. Thus, the invention as described 
in Claims 4, 7 and 2 0 is not novel, because it is 
described in Document 1 . 

None of the documents cited in the international 
search report discloses the invention as described in 
Claims 1-3, 5, 6, 8-19 and 21-23, and it is not obvious to 
a person skilled in the art. 



1-3, 5, 6, 8-19, 21-23 YES 
4, 7, 2 0 NO 

1-3, 5, 6, 8-19, 21-23 YES 
4, 7, 2 0 NO 

^"^^ YES 

NO 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



IntHRnonal application No. 
PCT/JP 99/01448 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claim 4 describes a ^'tissue repair agent which 
contains an active ingredient which inhibits effects based 
on CXCR4" ; however, this contradicts the account in the 
specification (especially page 22 lines 20-24) , the 
abstract and other experimental examples, and is therefore 
unclear. 

The international search report is based on the 
description in the Claims. 



Form PCT/IPE A/409 (Box VIII) (January 1994) 
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1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/01448 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x] Claims Nos.: 24-27 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 24 to 27 pertain to methods for treatment of the human body by 
therapy and thus relate to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

2. I I Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

In inventions as set forth in claim 4, claim 27 and claims with the citation 
thereof, use is made of the same active ingredient as the one employed in 
invention as set forth in claim 1. However, it does not appear that there 
is any relationship between the mechanisms of the pharmacological activities 
thereof. Such being the case, it cannot be concluded that these two groups 
of inventions have a technical feature in common. 

Thus, it is recognized that this International application involves two 
inventions . 



1 . As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2. [jjx] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. j~] As only some of the required additional search fees were timely paid by the applicant, this intemationai search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. 1^ No required additional search fees were timely paid by the applicant. Consequently, this intemationai search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest. 

[ [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



INTERNATIO] 




L SEARCH REPORT 




itional application No. 
PCT/JP99/01448 



Although claim 4 discloses "a tissue repairing agent containing the active 
ingredient inhibiting the effect based on CXCR4", this description is unclear 
and contradictory to the description in the specification (p. 22, lines 20-24) , 
the description in the abstract and the description in the specification mainly 
relating to other test examples. 

This International search report has been prepared based on the 
disclosures in claims. 



r 



Fomi PCT/ISA/2 10 (extra sheet) (July 1992) 



1 



INTERNATION? 


!l search report 


Inteffiitional application No. 






PCT/JP99/01448 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI' A61K45/00, A61K39/395, A61K48/00, A61K31/70, A61K31/56, 
A61K38/43 

According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARaiED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ A61K45/00, A61K31/56 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA (STN), REGISTRY (STN), MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 


CORINNA Fel and Hellmut C. Augustin "Endothelial 
Cells Differentially Express Functional CXC- 
Chemokine Receptor=4 ( CXCR-4/Fusin ) under the 
Control of Autocrine Activity and Exogeneous 
Cytokines" Biochemical and Biophysical Research 
Communications, Vol. 24 7, No. 1 (Received by the JPO 
in June, 1998 P. 38-45 


1-23 


PX 


Kazunobu TACHIBANA et al., "The chemokine receptor 
CXCR4 is essential for vascularization of the 
gastrointestinal tract" Nature, Vol. 393 (1998 June) 
P. 591-594 


1-23 


X 


Nippon Yakkyokuhou Kaisetsusho Henshuu linkai, 
"Dai 13 kaisei Nihon Yakkyokuhou Kaisetsusho", 
(issued July 10, 1996) C-1707-1712, Dekisametazon no 
kou, tokuni C-1712 "Tekiyou" no koumoku 


4, 7, 20 



1^ Further documents are listed in the continuation of Box C. See patent family annex. 



"A" 
"L" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claiafi(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
" Y** document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents^ such combination 

being obvious to a person skilled in the art 
" &" document member of the same patent family 



Date of the actual completion of the international search 
1 June, 1999 (01. 06. 99) 



Date of mailing of the international search report 

15 June, 1999 (15. 06. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCTASA/210 (second sheet) (July 1992) 



INTERNATIO 



SEARCH REPORT 



# 



attonal application No. 
PCT/JP99/01448 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Michael V. VOLIN et al., "Chemokine Receptor CXCR4 
Expression in Endothelium" Biochemical and 
Biophysical Research Communications, Vol. 242 
Received by JICST on 19th January, 1998 P. 46-53 

Shalley K, GUPTA et al . , "Chemokine Receptors in Human 
Endothelial Cells" The Journal of Biological 
Chemistry, Vol. 273, No. 7 Received by JICST on 3rd 
March, 1998 P. 4282-4287 



1-23 



1-23 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 
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5. 
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(57) Abstract 

Remedies inhibiting neovascularization, remedies for solid cancer, remedies for diseases pathologically caused by neovascularization 
and tissue repairing agents containing as the active ingredient a substance capable of potentiating CXCR4. Based on a finding that 
vascularization is inhibited in a CXCR4 knockout mouse, it becomes possible to prepare remedies inhibiting vascularization which contains 
as the active ingredient a substance capable of potentiating CXCR4, remedies for solid cancer, remedies for diseases pathologically caused 
by neovascularization and tissue repairing agents containing as the active ingredient a substance capable of potentiating CXCR4. It also 
becomes possible to establish methods for treatment with the use of these remedies. 
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PBSF/SDF-1 ^Tzlt SDF-1 ft^) ^^U^'eti ^ >\y-ty^ CXCE4 (D 

CXCR4 ^m^\T^ztizx^Mm^mti^m\^n^zt^^ti!,i.rco 

5 -So 

ti^^m^O T.CD^m-b'^^lsb'^nx^rzi Risau, W. Nature 386, 671-674 
10 (1997)s Folkman, J. &D' More, P. A. Cell 87, 1158-1155 (1996). Lindahl,?., 
et al.. Science 277,242-245 (1997))o Vt^i.tjit^ib^^-^'tPT.CD^ <lt, M 

■^^^mz^^^^Ets-^ >Hzr^-CXCR4®^5t{iKl^^P?>nTV^^( Bleul,C. 
15 C. et al. Nature 382, 829-883 (1996). Oberlin, E.et al. Nature 382,888-835 
(1996). Nagasawa, T. et al. Proc. Natl. Acad. Sci. USA 93, 14726-14729 
(1996))o CXCR4(i. 7[l]Ma3lG^>y^>7±fc:f^^>^N°/7K-r"fe»3. CXC>!r^:t»^ 
yXi^h PBSF/SDF-1 ® Ix-fe^^— T'^^o ^fe. ±t3H^{iB U >^'^BtcM^. 
#ti^Ifili:iCvMMff^^^-'£^^^^t^TV^S sfe)(DT-&^( Nagasawa, T. et al. 
20 Nature 382, 685-688 (1996))o ^;t> CXCR4 Tm^MffltS® HIV-1 

— h L-r^tg^^*)©-e^fe^(Feng, Y.et al. Science 272, 872- 
877( 1996 ) ) oCXCR4 t^mnj^mmz^M b T I ^ ^ :i ^ ^ tiT I ^ S ( Vol in, 

M.V. et al., Biochem. Biophys. Res. Commun. 242, 46-53 (1998))o 

^fe. :*:^0^#e>{i. ±15 CXCR4 ^^^±®lfil^l*IJ^mt3^3^t-^ ^ ^. 
25 CXCR4 $ {i ^ © 'J > K T' & ^ PBSF/SDF-1 ^ ^ < Vi? i5 1 ^ T {i. v^-fb^ 

mic:#t^^ttS:;^^©lfilWOB^:J^Pi^^t-^^*maibfco ^^^M.(i. CXCR4 
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PBSF/sDF-1 i^'^^i-jimi^mit'^^^mir^^mw^mcDmmiZ'Mnx'^^z 
t^WM-r^o ^^i^s :$immm^it. cxcr4 ^^<-v^m±. fl^^st^Ettt-fe 

PGSF/SDF-l ^^<^^7.'CM.^tl^(Dtn^'^^^Z t^M.th\^t:ic 

CXCR4 PBSF/SDF-1 O^S&^tce^j^S^b-fe-r^— trfe^ i:^^ 

ct^i¥L<{is iitTcis ^ CXCR4 izm-o<wm^m.m 

mh-r^mm(D^mm^^^^ir^o *^c. 2^^0^{icxcR4f^«-:3<fipfflSJi^-r 

\t.^tz. CXCR4 PfiS^J ^ WSi)^^ iiUT^^t-^irCHff^S^J^ti^-r^o 
CXCR4 PIS^J^*^^^i:b-t^^-r^Jfamif^^^^?f$fiKS 

a -r ^ mm^cD^mM ^ #^ ^ o 
:2^^B3{±^7"c^ cxcR4ti^^j^^3:e!j^^^ Lx^m-r ^mmmm.w\^mm-r 

mx^^tzibs :^mBMizg^.^ikm^mmmnt. cxcr4 sfefi pbsf/sdf-i s^^* 

^fc. ;^^BaC=t Df#^nfc^M{i. CXCR4 :5^t>' PBSF/SDF-l ^>^:^;H^A5:g: 
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^mmtammBmmmtt^^mizji-oxit. cxcu st>* pbsf/sdf-i tmmm 
mz$^<m^L'ci-^^mmi^&^. zcDm^ cxcm ^^c^ pbsf/sdf-i ^s^m 

55i*5^:$:B3$ffl»4^<^;t^*M^:I*5V^Ts^S^T ^ y iftc^^^Bg^ti. lUPAC 
-lUBCommission on Biochemistry Nomenclature ct ^fB&-^^ ^ l^ti^l^^^ 

cDNA : mm'r^t^iy u y^mm. 

A : T^=-> 

G : ^T~y 
C : h > 
RNA: U^^^ 

mRNA : p< >y -b > -^^ — < J if-W^Wi 
G Gly : ^* U i>> 

Afe^V^ti Ala : T^ — > 
V^^V^Ji Val : ^N*'J > 
L $>§l/^{±Leu : D-T 
I fe2>lMi He : -ivu^^^y 
S & Ser : -fe 'J > 

T fe^V^tt Thr : X > 
C Cys : -y^T-^ > 

Mfe^^,^^iMet : p<^:t-> 
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E fe^l^{iGlu : X >^ 

D$)^V^{±Asp: T;^^-^^^>^ 
K$)^M(±Lys : U >-> 
Rfe^l^{i Arg : T;1/^-> 
5 Hfe?)l^{iHis : b:^^i>*> 

F fe-2)V^{iPhe : :7 ji — ;i'T^ — > 
YfeSV^{iTy^ : 5^ni^> 
W$>:5U{±Trp : h U h 7 r > 

10 N Asn ; TX/'^^^V 

Q^^l^{± Gin : X > 

BSA : t>^^ismT)\^-7'^ > 

FBS : 'j7i/Jl^i^Jfil?t 

PBS : U >^i^«^S:feJ^7X 
15 SDS : h 'J -^A 

0i{±, CXCR4 a^E^©ife^miB&^^i-iaT'fe^o z.z.-rt^ cxcr4 

Es EcoRI ; Shs SphI ; X> Xhol Tfe^o 

25 n^y h^lff^^-r^^T-fe^o Tu — zr A Ol5l^^fi}ts ll.Skb S^^fe^iJ 
J;t>- 8.2kbi^S<3?^S:3l1£dF® EcoRI-EcoRI ®fM-*^'^^tLTl^ 
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. 1212 B{i. CXCR4 ^m.(D RT-PCR mm^^^^t^MX'^S^^o ± RNA It E18.5 

fzo RT-PCR m^it^tz. Jtliqrtg^ RNA ®#:ffiCD=i> hrJ—)VtLX. 
(C^3^tTV^§ G3PDH mRNA^fflV^feo 

5 lasii. s^^^£D cxcR4-/-)Kf-43{:j-^ E13.5 xcDmmmt^mjv-y'mi^'?: 
(D mm^ifiLm^m ^ ^^ -r ^ ® -e ^ <9 s mmm^ j: t;^j^©tn; pecam-i trL<*:(3 j; ^ ^ 

10 E14{i. S^^® CXCR4-/-Ei-*5(:t^ E13.5 T-®^P^M©»f®T-CD HJSI^ifil 

^^-r (9 . ^r^M45 ^ OT® ta PECAM-1 Jn;<$:{C J; ^ ^J^^fe^^ 

ElSii. g^S® CXCR4-/-KtCiD{:)-^ E17.5 -r-®^J»T-©BJ»IF.lfil^:>iS<& 
miri>(DX'^<0. J^P^m*5ct:t>-M©tn: PECAM-1 cfc ^^^gE^fe^^s^^^^K-r- 

I216{i. S^M® CXCR4-/-MC343{t^ E17.5 "e© J: D 3S^3i®^J^T"®BM2^. 

ifli^^a^^i-%®T-$) ^p^M*5ctT>-j^®if[ PECAM-1 mmzji^^&m^^ 

ia7(i. ^^M® cxcR4-/-EJc*5{:t?> E13.5 X'(Dmmmt^m)i^-ymmx 
(D mm^.Mm^m ^7jki-%(Dx$>^. ^mmcDmmm^ ^ xrm(Dtri pecam-i 

25 lasti. ^mm<D cxcR4-/-E{z*5{t^ E13.5 x<Dpk^Lrzmmm(Dmmx(D 
wm^Mm^m ^^■r*)®-^^'^^ ^mmcDmmmis j: t>'M® trt pecam-i m.mz 
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I2i9{i. mmmcD cicM-/-miz^i^^ E17.5 X'(D'^mx'(Dwm^m.m^m^ 

5 HI 0{i. ^MM© CXCR4-/-E{Z*5t:t^ E17.5 tr® ct DM&©^J^T-OSJP 

^jg^fe ^ ^ -r -t- ^ o 

HI Ifix ^m^(D CXCR4-/-S{3io{t^ E16.5 -tr®^^ x"^X®*^^(DJ^ 

10 PECAM-1 in;<*:{Cct?)^5^^fi^^t-^KT-fe^c 

lll2A(i. gi^Ms E13.5 T^trCPECAM-l Jn;<*:{Ccfc^W®^3S^fe©M^^ 

H12B{is E13.5 T®in:PECAM-l in;^*:{3j;:5B®^3^^fe®^iSS^ 

15 H 1 2 Cti. S^^Ms E15.5 T-®lfLPECAM-l iJt^tZ J; ^ 

m-rm^nx-^^o mnp^iz.mx^fitz'mm^. E15.5 -ro^^tfc g©SF*3® 

l2I12D{i. E15.5 TCDtri PECAM-ll5i<*:t3cl:^H®^5S^fe®^^^ 

20 mf^MX^^o 

mi 3AI± in situ ^^^^ y^) M — iy ^>lZX.^m^UMXO:> CXCR4 i5«fc 
t>' PBSF/SDF-1 ®^^^^-r^^KT"fe^o S^S®tfM;i'— :7-Co7fe:i)5^^r^M 

25 Hi 3B{i in situ y^'r U ^'-f — v a >{:: ^ HMMT© CXCR4 iJct 

If PBSF/SDF-1 ©^31&?N-r3fS-efe^o CXCR4 !|^P6grD-y ^^n^ U 
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mi3Cl± in situ /N-f :/ U ^-f -fe'-^/ 3 >iCct ^ WMMi^T'© CXCR4 i5J: 

r>- PBSF/sDF-1 (D^M^TTst^nx'^^o PBSF/SDF-1 ^m&^yu—yt^^^yv 
^vxbfeo mmmm0m^m^^f^^m<m^mmiz pbsf/sdf-i t^f^rnvx 

0 1 3D{± in situ >^ 'J ^'-f 3 >fz «fc SMMl^-e© CXCR4 iJcfc 

u pbsf/sdf-1 (D%M^^--r^mx^^o m^m(D^m)\^-yi:i-^t^i^^mmm 

3 A®±PF^Mi&MA^?5^l>^lfilW®i!£^ET-fe f)s Jfll^P^J^mi^ CXCR4 

[ai 3E{i in situ /n-T ^'J ^"-f-tf-vs XCfc^HMilMT'© CXCR4 
t>' PBSF/SDF-1 ©lem^^-r^KT'fe^o CXCR4 4^^6^7°D — r/ii^'N^ r U ^-T 
XU:^co IlI13E(i. El 1 3 B©±J^P^MKlM*^^^C^ifa^®il£^ElT-^l3. 

mi 3 Fit. in situ /N-f U ^J^'-T 3 >{C ct -5 HJKIMtrO CXCR4 joJ; 
XJF PBSF/SDF-1 <Dmm^7jki-^MX$>^o E18.5 E©#ii®»fffiT-fe t) s 

CXCR4CDT^ y^SE^U{30V^T{±. f T-{3^?>nTV^^o :Ri*:6vJfC{±h h CXCR4 
;5Z>-x''i7;5?. CXCR4®T^ y^lB^iJti. #^iB^iJ#-^ 1 3 (Z^^n^o 
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b h CXCR4 (Di^mmmts #^iE^'J#-^ 2 (^Sfi^S 1 ~ 1 0 

5 6) R-a^4 (i^miim i ~ i o ? 7) ti^^n^o 

CXCR4 (Z^-^-r-S U P^7> K-e^^ SDF-1 (::-ov>T^^{C^®T^ y M?'J*^'^P 

5iZ.m&Mmtmm^^: 6(^*^4 74~74 0){3^^ti^oth SDF-1- 
/? tt> h h SDF-1- a (DC IZ^ ibiZ4'D(DT ^ y Arg. Phe. hys. Met 

10 (i^mitLmS 2^3 4 8) izf^^tl^o -^^X SDF-l->5{i. x">X SDF-l-a® 

C^WJjtZ^ ?>C4o®T^ y^BSArg. Leu. Lys. Met (IB^US^ : 10) 
f^Sn^nxv^-So t hSt>'vj7X SDF-1 {iT ^ y ^ Met 2 Gly 

s T i> X^^o 

Ztl^X'lZ^fbnxi^^ CXC >^ L-rii.BUgBPBSF/SDF-l ®flfe,IL-8 

15 (Yoshimura.,!. et al.. Proc.NatI.Acad.Sci.U.S.A.84, 9233-9237 (1987)). 

NAP-2 (Walz.A, et al.. Biochem.Biophys.Res.Comun. , 159, 969-975 (1989)). 

NAP-4, GRO a (Richmondo.A. et al.. J.Cell.Biochem. ,36, 185-198 (1988)). 

GRO /3 (Haskill,S. et al.. Proc. Natl. Acad.Sci. U.S. A.87, 77732 -7736 (1990)). 

GRO r (Haskill, S. et al.. (1990) t5m). GCP-2(Proost, P. et al.. J. 
20 Immunol . , 150, 1000-1010 (1993). ENA-78 (Wayz, A. et al . . J.Exp.Med. , 174, 1355 

-1362 (1991)). PF-4 (Deuel, T.F. etal.. Proc. Natl. Acad.Sci. U.S. A. 74,2256 

-2258 (1977)). :5^t>' IP-10 (Dewald, B. etal.. Imunol. Lett. ,32, 81-84 (1992) 

:^mmiz:js\^^xi^m'^mti: cicM iz&-^ <i'fm^mmT ^mm^-^^^xitmz 

25 IS^{i$n-r. CXCR4 tca-:3<-f^ffl^PI§b. UTlfllWff^^PW^^^ 
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m^mi:Hts (i)U:6->K (SDF-1) tU-ty^- (CXCR4) 

m-r^^tizm-^Kmm. (ii)cxcR4 i>^^m-^(Di^vf-j\y^m^mm-t^ztiz 

5 (i)SDF-l t CXCR4 bT. SDF-1 ^mmT^mm 

h CXCR4 ^mm-r^ mt^$> s o 
SDF-1 ^mmi-^'^mit. j^^mi^mzit cxcr4 iznv sdf-i ^^gj^te^tc^-^ 

bPfl^t-^^M^ SDF-1 izm-^l.X CXCR4-\© SDF-1 ©i^^^PISf ^tlM*s$> 
CXCR4 tc^b SDF-1 ti^iri&3izm-^Lmm-r ^mmt LT. SDF- 

(Dm^m&m. sdf-i ©^^-^r^^ k:si>" sdf-i (Dm-^^iMitmncDmm^mir 

SDF-1 {Zig-^UT CXCR4^CD SDF-1 (Dm-^^mmT ^mMt LT. 

jn: SDF-1 tjti*:. ^(Dm^m^^^T ^m.i$^^>^. sdf-iizMt ^m^m^^m-T 

15 ^Sfe^^ SDF-1 ®«3g^ib^il^^^i^S. ;5t>' SDF-1 © CXCR4 i:© 

CXCR4 ^mm-r^^Wt. ct D M^6^J(Z{i SDF-1 t(Dm^lZ:iSl^X CXCR4 i:M 
JrCSlJt^I^'&bTIS^-r^tJKi: CXCR4 IZ^^LX SDF-1 ® CXCR4 ^CDl^^^mm 
T^^mmiy^^^^o SDF-1 ^:©?S^^Z^^^T CXCR4 i^^JJtfi^tC^^LTPfl^-r^^ 
20 Ki:LT. CXCR4 ilSirCfiUtCPISf^ RT^Stt CXCR4, CXCR4 tmUO 

Sill'^^ >^^^m. ^It CXCR4 gp^^r^^ h'RXf CXCR4 ©?S^^{u^^iLX©^?t^ 

CXCR4 tciS'^LT SDF-1 ® CXCR4 -^(Dm-^^mm-t ^mMthx. mi^d^izi^ 
25 jjt CXCR4 fili*:. ^(Di^-^m^^mT ^^.i^mp^s cxcuizn-r^f^-^^^^m-r 
^m-^^ yn^w. SDF-1 <Dm'Mm\:.-^mm-t ^^n3.vF cxcr4 © sdf-i ^g^gp 
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SDF-l i:CXCR4^<:Df^-^Sft:^i5ig-r§tJK©*WJ«sT22(T. Murakami, etal. 
J.Exp. Med., 186, 1389-1393(1997). ALX40-4C(J.Exp.Med. , 186, 1395-1400(1997). 
AMD3100 (J.Exp. Med., 186, 1383-1388(1997), Nat. Med. ,4,72-77(1998)) ^T' 
cne.®^K®<^^:^^{--c>V^-r {±> m^lt J.Exp.Med.,186, 1189- 
1 191 ( 1997 ) {C HBiK® C t qTfg-r S o 

(ii) CXCR4 i)^^m^(Dty^i-)\yiiim^mm-r^z}iiz&^<mntLxi±. 

t^iy'^i-)\yBm^(DmmnL m^i-^ mapk ;b;^^-KPa$^j. ^i^;:^*^^^- 
(PLC) ©pw^j. ?i3^i—\f^±—^mmMm-^mif^ti^o 

(iii) CXCR4 g^®^ii^PM^^i^M^ UT. «J:*^ e>^*^(:t_t CXCR4 ^ 
vi^^-a-^tJS:St>'CXCR4 g#:®^3^^PflSt-^t>S:&^*^{f ^ti^o 
a^A^{:)-± CXCR4 ^m^^-^^^ntlts M:i^miZl^CXCM(DV^>U^:i.U — iy 

mizitmmmizi'^m LxmmmcDmm^^m^t^^s mmm±-b^^ cxcm 

^T>^±>X RNA). V^n-V-f J^RV' CXCR4 (D^MM^^ii. m^lty'U^— 

^-^-cyj^y^-mizn\.mmir^!^mi)^mif^n^o 
'^j&cDmmmiz^i^x. cxcu m^i^cD—^^^ts^^ ^—^m\.^x cxcu ^ 

CXCM (DT>^i^—>s T >^-fe >:^x{i i; ;f:-if-r A^tCct D CXCR4 ^PflSf n 
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ite?. CXCR4 iznt^ SDF-1 CDjte^. CXCR4 IZM-^ < 
^'mm(DmB^hmmiZJ\-C:r^)V-( XU%^y^^\y:t^Y (DNA Xti RNA) 

:IC:T-V^^ r7^>5^-fe>;^^U Ixrt^ Kj tit. DNA Xfi mRNA 

(O^tah-r. DNA X(i mRNA i::*- U 3f ^ ^ K i:*5@B^iJS-^ : 2{3^$n^ 

It.. 'Pti:<h^zom. u^\.<\t'iQm(D^m.\^tz^^v't^YMnmmx. >p 

ti:<t^ 70%. $f^b<{i^J>^< i:* 80%. J; D $f ^ b < 90%. ^^jtcjf^ 
20 V^T^g|Slt4i:{i|3l^t4 (Identity) ^yjkTo 



25 
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zzx'. X m^iLhxmm (o). 4-tt> (s)^ i&m-rji^^jvm^^i^^it-mT 
^ >3i{±-i5T ^ >®v^-rnT"$)o-r^d;v^o y m^^i^xmm (o) $>hi^\t 

(S) ©V^TnT%<tV^. B \±T^=-y. ^T->. ^ ^ >> 
^^>>CDV^■rt^A^*^e>Jl(^t^s LTt h CXCR4 ^le^® DNA J^ti mRNA (D^ 

^ V ^ {ifaiS T ;u =Sr ))/&x § o n 7 - 28 -e ^ o 
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(<b2) 



i 

X-P=' 



t 

f 

i 

s--p=s 

? 

U >K h 'J XX-T-JU CH30-P=0 

? 

-fh 1 ® X :BlV' Y 0 X'&^:tV ^ FJimfig® DNA ^fK^Ss fi?'Jx.{^ 

AppliedBiosystems mizX^X^miZ^l^^ti^. ^m:^mitn-^^^^UT ^ 
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T^V^ ht: tert —y^)V/\^ \^ u;i--^^-^-f K-e^YbbT^ff 

MM^r^Wlxno Z tt^X^ ^^AOMUiit. El ectrospray Ionization Mass 
Spectrometry X{± Fast Atom Bombardment-Mass Spectrometry Z t-t^X 

:^^BMXmm^ti^T>^-\zyX:^V:=i^^U:t^]'mMmt. CXCR4 

^ — 3i{i^® 'j > h\ ^ c CXCR4 izm-^ < 

fflLT. i^^^U^r^ K^=i— b*-r^ DNA X(i mRNA (Z^'^-r^.Cl^l^J: J?. ^ 

0^m^mMt^ztizj^io. mmmiz cxcMiz&'^<i'^m^mmir^^m^m 
^mm-r^ztiz^i^xmmx^^o ^t^. ^%mo:>Ty^-^y^^')-^^^\y 

^ o 

CXCR4 T>5^-fe>:^^^^-^ftM-r^i3{i. ii^^ue>ti^;^^t3ttex.{±*cfc 

V^o ■T'&^Dtjs CXCR4 ^=1- h'-r^g, cDNA § AAV^^^- (Tv=^y ^ — )s 

MLV ^^^S'— ( x'«^^ejfil=^'>i';i/X^^^ — ). Xti HIV ^—^\ZTl^^ 



15 



wo 99/48528 



PCT/JP99/01448 



^^';^v-AS^(D^s^ffl^^Tm^w#A1-^c^*s-c•#^„ cxcr4 T>5^-b 
(iv)cxcR4 iznt^ sDF-1 ^^(D^MmmiT ^^mh\.Xs sdf-i (D%mM 

JL3£libfe:$:^0^-?:Mffl Rrtg'Stini*:^ m^\-^Vi SDF-1 Jn;<$:3^(itfL CXCR4 
i*:*5$f S Ll/^o iii?L»S3fe®^y ^D— :h;i/Jn;<*:^ bT{i> ^n-T^U K--v{3 

(i{fo®^®». T-^X. ^';/h^ ^NA>^^— W;{)SMffl^tl^o 



16 



wo 99/48528 



PCT/JP99/0I448 



®mSfe^{±S*6^C{ii&^®;^^> rztx.it. ^Jl^y^^ ><b(D:^x^ (Kohler> 
G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) ^fZipCTtf 

m^^nrz^urv k-tk. mncomm^mms mx-it. hat mmm (t:^=^ 
e> a m ffl V N e> n § :^ s V ^ };t<$: & f n J: I ^ o 

U>/^^=S:in vitro -tPJfM^inmMaK^ B 

7itm^m\^^xm^^^fz%mx^mfi^'^m^^^h:i}it^'(:^^ m^\t. cari, 

A.K.Borrenbaeck, James,W. Larrick, THERAPEUTIC MONOCLONAL ANTIBODIES, 
Published in the United Kingdom by MACMILLAN PUBLISHERS LTD 1990#SS)o 

X:^m\z^^\^fzMB.^tmx.m.W.ii^. mx.\t. (chimeric) ifCl* {W.m 

^t^^m^ikm^^ EP125023)s b hS^b (Humanized) trC^^ {mM'^t^\^^^^ 

EP125023) ^mmx^^o zfitbo^mt. ^^(Di5m-^m\^xmMt^ 
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^mW,t\i htfii^^^(Dy ly — AU — '^mU (framework region ; FR) *5ctt>* 

"p^ootrnm^X'^^x xi^o m^i^. m,<^(Dm^h\yXit. fek f (ab') 2. fv 
(scFv) t^m-f^ti^o M<$:e^c{^s tfiii^^mms m^i^. ;-^n-(>s ^yi^y 

t.ifiX%^o (Marks, C. et al.., The New England Journal Medicine 335, 
730-733) ^Jx{^b h BmJ;0 t htn:#:V^J|6s ^J^(^ scFv h'-T^jlfi 
^*^?>^§ cDNA U— cDNA ^-f 'j — ^ 37 t-S^^^ ^ — 

ic. M13 yT—ym.m^yf^^'^^—iz^xL. :iti^±mmizmm^-^^o 

:^mmx cDNA ^^7'^ ^J-it^M^tis ^iJiaaSCini*: V ^Ji^b^m^^n^o 

bet D?^V^^'&rSt4<&W-r^^7^^*^^^#^ C § (Akamatsu, Y. & 

Tsurushita, N. Medical Immunology 27, 273-286 (1994))o ■r'5:t>■^^ V^o:fe 
^^gf bfetrLi*:?!^^® V^^CD-^ («?|JX.{±"VH) ^@^L. Bi^»?)5iMb 
tz^o-l2 mX\-S, VL) rM'^^i:®r^T-if/t{3^^' ^'•^ U-^f^MLv tailt^ 
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iznLX^m^^^^^^^^-t^trii^^m^^t-b^X'^^o (Akamatsu, Y. & 
Tsurushita, N. Medical Immunology 27, 273-286 (1994))o ttiit)-^. ^u — 

ifii=^(Dmm^tLx. 7ii';^^u>^*u =1— ;i/ (peg) m(D^m^^tm^i^ 
tj^j^^^n^o zcD^^tjitfim^m^^m^izit. m^bntzifimzit^&otiim 

mfBcDjioiz%m-m^^nrzijim±. mmm\'^^n^:^mzm\ m^mm 
p^9Vi^^-»mhi^-iz^xmm-r^zt.t^x"§^o ^tz. m^wmtm-^^om 
^^tzitimkmizj;i\)ffo zt-t^x^^o 

:^mmx^m^n^ cxcr4 mm^mti^x. sdf-i xii cxcr4 hmuom^^ 
WT^^>^^^K imMmm^>^-^^M) t^m-fibti^o zcDmmit. sdf-i x 
{icxcR4 h(D^^^'\^^mL. R-D^o^^f^^&^m&^BmLfji^^mmx^^o 

fipit, CXCR4 {Z^b SDF-1 tm^mz^^-r^tK SDF-l (D^^^mm^^^ML 
SDF-1 >^-^^K{±s SDF-1 (DT ^ JmMiJWT ^ y^m^M^m^T 

^ztiz^^mm^mxLxi'^m^ti^o sdf-i »«it^>^'?^K®^^^^ 
SDF-1 it^(DmM^mt>tiiUi^. tfim'\^m^^m.-m{^. t < (it h sdf-i 

x$)^o mi^&^izits SDF-1 ®T5: y^iE^iJ&^^®^^^7=^U >^Tn^-^A. 
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tzt^lt. WHATIF (Vriend et al., J. Mol. Graphics (1990) 8, 52-56) 

sDF-i mumT^^y^-^'^n^^-'i'-r^m^'T-i^n^ti^o cn^iej^stz^si^T 

ipUT SDF-1 ^ChA^T-g^o SDF-1 

10 KilLT. N SDF-1 >()S^?>nTl^§(EMBO J. (1997) 16,6996- 

7007 )o 

:^mmX'^m^ti^ SDF-1 a^^^r^^ CXCR4^^^:7-5^ h-(i^=S-^CXCR4 

SDF-1 i:(Di|g^rStt*WL> Mo SDF-l ®^t^^6t^?Stt^^E^lb5&:V^^^ 
MT- ^ o IP ^ SDF-1 a5^^r5^ K X{i CXCR4 gp^^r^^ K (i CXCR4 5Ht SDF- 

SDF-1 ©^ti;^6<Jr£t4^fE^lb^l>:^S6s SDF-1 (Zcfc § ^> ^'-r^MS 

SDF-1 CXCR4 gU^-^T'^ Kfi. SDF-1 5Ht CXCR4 ©T^ 

20 iH^!J(^*5l^T SDF-1 t CXCR4 il©ig^{3t^fc>^MJ^®-a5X{i^^©:^ ^ ^ ^IB 

{±20-50. cfc»5$?^t<{±20-4 Om(DTK yf^m&t^^tiiJho 

SDF-1 ^^^r^^ KX{± CXCR4 ^^^^^ K(±. SDF-1 3i{± CXCR4 (DT ^ y ^ 
iB^iJ(::i5V^T. SDF-l h CXCR4 ^©-gB3^{±:^ 
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SDF-1 gP^^r^ K3i{i CXCR4 gp^^r^^ K ^ritfe^x^fitJ^v^t- J: D f^i^l" 

SDF-1 ^-^^y^ Kxii CXCR4 gp^^r^ h'^^y^ h'-^mmz^'oi'^mt^ 
■^m. ^m^m^mmumj^ 1991 mzf&m<D:^mizm\:^xn^itx^^o mm^ 

h )\/^U:^^yy}\yit^:yWL'^. X Fmoc T^T-fi TFA &MSffl<^^^ CI ^ 

m^it TFA ^x±mtmm(Dm<'^xm.^ms.mRV'^y^ rmo^wi^t^^mm 
m^ntcm^y^\'i±. hplc izmmir^ztizx'o^m. mwi-r^ztt^i: 
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:^ftmx'^m^n^ sdf-i ©aj^^r^ Kfe^l^tt cxcr4 ki*. 
5 ^(Dmn ^ p^g t)^ V ^o sdf-i ® gp^^r^^ k :fe ct t>* cxcr4 r ^ k (3o t it. 

^{C^?>nfcT ^ y^iS^'J^{5^fflT-^^o ^Jx.{^s U > K LT SDF-1 ©J^^. 
iE^iJ^©iB?'JS-^5 (th). ^ctt>*7 (-x">X) {cl3iB^n:fcT^ yM^'J*^ 

10 Pi^^ti^cvN*^. SDF-1 ^m^r^mmtLx. sdf-i sdf-i ©tij— ;^ 
5Litsm-i(Dmm.m^mi^m-fi^ti^o ^^tc. i/-fe^^-cxcR4 

^tlKi: LT{i. CXCR4 g^s ^©Tnziy^ CXCR4 (D^mm^mt^mf 

±i3i5iBjbfc J; a (3. 2^^H^(3^?> CXCR4 mmM^m^m^t vx^tsMmm 

15 J5S;i^^ISlJ^J^fflv^-S:I htwct Mmmm (Vascularization) ^m'Simt^jL^b 

m) i:j^^^>mmiznLxm.mmmm-^%m^n^o ^tz. jtRmm^^mmmmm 
mtr^mm. mi^mzitm^mmv^^^s (psoriasis)^ mmm^m 
mmiznvx^mm^mt^^m^ti^o 
20 CXCR4 oi'fm^m^'r^mm^^tsifsLnm^^mmmmmmt-r^mmcDmm 

(remodeling). ^m(Dmm. 't^mmm. flSiMfe J:tFri^{C43{:t^ 

%mizn-t^r^m^mifi^n^ti^o 
25 ^^miz^^^x^mpsmtjimmm^mmRVP^mmj^mtikmm^mmm^m 
\^^n^^o zcoTy't-(:^mz'D\.^xi)mizmm.ittii<. m^&^cDU^t^n^ 
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1994 159~182 ^-S^)o (i)Jfll^F*IJ^$fflJiS^®^W^^ 

"^^^^mj^rsmom^^mi^r ^ysm (Fiic-dextran omM^^iy^^). (ii)jto^ 

invivo mi^^tLXm^tlXr^^^nm^. ;S t>' (iv) c a m ^ 
(chickembryochorioallantoic membrane)^ {v)^flS.XMMM^(DA^M\^ir^ 

tn:HJS^^©MMii£i.-. ^^t^5=^;^-^^-^^^-^^7='/^&.^v^fe in vivo 

in vitro mmt^mf ^^ti^o mi^^i^it. ^i)^Ay(Dmm-m,^m^-^ 
=i^T)vj t^A.$mm^^ms #^^^^f^ 1994^. 7 ~i58 {ciBtg©^ 

{z±m$>^\^^itmp)xmzi^-^-r^:itifix^^o m^its j^mta^omm^^i-m. 

j:.^m:Eii^-^y5m^m^-t^zti^x^^o 
^m^-^mit. —miz-D^i^m ikg $)rz ^ o.o9mg -^^ loomg (Dmmxmitti 

MfefcD W lOOOmg. $f ^ t < 5~50mg ^ 

W!fimxmmmzt^m:^n^m^'pmmm^mz^ts i)(Dx;b-ox % Ji^^o zco 
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\i hMmT)iy^> (hsa). Y'>-h— ^i/, v;ub*h^;K ^^h—x. m. 
ti.T. ^mm^mmmizj:,^)^ ^izmmizmMT^ifi. :$i^BMitzti^(Dmiz 

o T M^Rg^ ^ n ^ CD ^ I ^ o 

10 ^JS^ij 

CXCR4 ^±^m-^ t> X ct t>':e-|ff 

CXCR4ite^^^3tJ'^V ADNA^.-x"j7^;^129DNA^-r U — (Stratagene 

15 -ea^J^x.. i^>:3p:)— -ifite^^ 5'^5^{cMiS 

mmmcD h.i b (J':^T^ eh.i omi^c^^e^j^^^-^^i/^ h 

o:^l/-i/3 >m; f^^Ab. G418 ^;y>^>^ u f^Vtz J: i^tilsltMm^&a 
JRbs PCRTlBI^Lfco 
20 ES ^ffltSziD^— T-CD^— ©Jf Ai^©#:ffi^-b-+f>/Nl' 

-r-b*— 3 >-efiSl^.b;feo Nagasawa, T. et al.. Nature 382, 685-688 (1996) 
lzn^m(D:^mizvtci^i^. ^^^blE^moviACJ; o^s^i^x^ftl^f 
tot;:^^ ES iBflSn □ - — ^ffi^,^:to 
■^•*fy^^^y'V^'^-^—iy3>^mcotzisbs t^— ;i/DNA ^ ecoRI x-ri^bb^ 

25 ^ u>?(>yv>izi^L. 5' mmmmiM(D 5b0hp (Dyu—y h tJ^^ X 
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E18.5 comoy^i^r^Mi^^^mLrz 3ug (o± RNA ^i^muntLxumM 
mzm^ RT-pcR § 40 it ^)vn^tzo esobp ® pgr mtj^ cxcMn^m&^y^-f 
■^-^ftatD-^myjy^^^- (iB^'j«: 1 1) Rv^Wi^^y^^-^- (.mm^ 
^: 12) ^m^^xmmLtzo mm^^^mRv^y^-^^ h ?^ hv-^mit 

5 Nagasawa, T. et al. Nature 382, 685-688 (1996)CH3i!6®:^?*{3ip CTffo 

tZo 

^5gilM^fitl^fe{is Adachi, S., Yoshida, H., Kataoka, H.Nishikawa,S.- 
I. Int. Immunol. 9, 507-5 14 D/io )ESt>'§5^®tUit ^ 4%y^^^;i/A 

10 llJS7KffiL:t:o 

PBSMT(l%^=^A^;i/^^:fectt>' 0.3%v/v TritonX-100 ^^tf PBS) X^ y^n. 
^— h Lfc^s UM-^ PBSMT 4". 1:250 #i^b;^JJt-PECAMi5if*(PharMingen)^i 4°C 
-B^fe-r h b;t^s PBSMT T-^5t^b^ 1:500 #|R:tJ— 

-^^^^y-^Um.iii^ V Y Igtrbi*:(BiosourceM)^ PBSMT ^ 4°C-B^^ >^a. 

15 ^— hbfco 

<^$fe?tb. 250xzg/ml S^T^ y ^>i^v> (iHlCfb^M). 
0.08%NiCl2 ^^t? PBS i+i-r 3 0^^ >^i-<— h b:feo 51M7j<^^j!3P^T. 
S^Mg 0.01%a bT^-^-;r^i^^'— fe'^feS^f o/zo SJiS(i*^ 30 ^miz±^ 

tZo 

20 Nagasawa, T. et al. Nature 382, 685-688 (1996) tg3«!i©:^?St- ct 0 > x' 

CXCR4 PBSF/SDF-lcDNA ®»fn-&rD-:r bTT >^-fe >:^^^¥^ffl 

cxcR4a)^sfi^^tg^^^-r^}'ito. cxcR4^Mx"^7x<&ft^b/feo ■r^t^■^^ 

CXCR4 Me^CDd-^s Hzr^— ^tg{Z«^:^(:-r^T©J^a^i^i^&#tf^^ V 
25 >2®;*ca5:S-^^!j|^b> ■e®gP:^^T-:rx''i' >'>W't43ie^(neo)T'HmT-^^ 
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CXCR4 itlH^ /?)5^±{3iJ|^^ tiS C i: h ^ ^ o 

mat. CXCR4 jHs?©aetJigiBS^^t-ia (±. Ttr^) t-s-So ±{c 
ii. CXCR4 ^ji5t^^. '^'{zti^fi^-K^^-, is^v^Tizit^m^mniL 

mmiUm^'en^tl. E. EcoRI ; Sh. SphI ;X. Xhol hi^Tzo 

n h^m^^^-rw^Mx$)^o yu-y k iz^[)m^^titc. ii.skb 
xzrs.zkh m&^n^LmiBil^cD ecori-ecori ifM-:^)^^^nTv^^o iiaBti. 

CXCR4 mmco RT-PCR lii!i^^^^1-^*T»$)^o ± RNA E18.5 ©S^^iJ J; 

xj^n-^^^mmt^ ^mmi.. ^e>{c cxcr4 ^t^sA^jr^^ v-T-ttiiiLT^o rt-pcr 

S G3PDH mRNA ^fflV>fco 

CXCR4 -^5^0 (+/-) ^^^^■r^v'!7:^^{tMbfco i^^'>;^{iMJRT-**o 

ajgoitgT'^ofco CXCR4 7}^^ (-/-) ^mmi±Mimm(D E15.5 ^-c-^^.^n:^ 

itT-#:^L;to LA^b. ^^::$g^UTV^?, PBSF/SDF-1 -j? ^ |5l;|||{:: 

( Nagasawa, T. et al. Nature 382, 685-688 (1996)). ^^:Q-0 CXCR4-/-E 
it E18.5 X^t: CXCR4-/-iT^f?{i 1 mmiiimzw^tiLtzo 

mmmmiz^i^x. cxcu (Dmt^^m^t^iz-r^tzmz, cxcu (DmM^cDm 
iz^if^mm.^ insitu^N^ yvv^-\z-i^3>izjiy)m^rco cxcum^mtK 
mmmmizis\^^xi!K^m^m(Dp^}^iz-m\^^u^)ux^m^tirzo 

:i(D^mzm-^^. M'Mmmizinf ^ cxcMM^i^^m(Ditm^m^tzo mm 
isjium^(DMmitm-M:mzitiEmx;b^rzo EI8.5 ® cxcu-/-M<Dmm^^^ 
mxit. ^rj:j^[Lmx$>h:Kmm. :^mm. mmm. mmm. m^^mm. mmmm 
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PECAM-1 (is^^^&iiDT^ ■r^x(Dp^^mmi^^^^xwmmt'-o^^i^%M-r 

^Ztifi^i^tiXi.^^ (Vecchi, A. et al. Eur. J. Cell Biol. 63, 247-255(1994). 
Baldwin, H. S. et al.. Development 120, 2539-2558 (1994))c, 

^cD^m> Ell. 5 ^xitm. ^m. io^v'mmm^^tswmmmiz:i6\.^x. m 
miz^mLtzi^-tiiMm^.tm^m t ^mm t ^ izmnb ?> ntzo E12.5 ft^ST it. 

i^^^zhtm^i^^titzo E13.5 xom^mmr-itmsizm^n^^oiz. mm^ 

E13.5T-® cxcR4-/-M®pr^M-e«^ ^m^M^m^w^-^-r. ^<Dix 

E13.5 x(Dm^m^(Dmrsm^zitmmmmm'pmmmnmi3^m&^n. zn^o 
^m. b tziismitmm. mm-b^n tta-Dx^^^tzm^yoznt. itnm&oiz . cxcr4-/- 

mm<Dmmmm(Dmmmmm'pmmm^mitiEmx$>-Dtzo E17.5 tos^^se 

\^i}^Lti:i)^^. CXCR4-/-KT-{ici£Dci; o :^J»P^M®;^^®Jfii^{3ti^-r ^Jfii^Ji 
^K6tItc^«bTV^fc (1119^111 6)0 ^Tz. '^MMF^Mtr fi^^^^HiJ 
^^MCDJfiimA^KlA^^nfe (I219i:116)o J; ^ 7^Jfamm®:5^J«{-ct D> 
^© E16.5 ©^^E©/jNj^{-{^^iB(©tBJfli«?^^*^M5>tt:to 3®^^{iJ»^^ 

j-:jl±®?^^*^^> CXCR4 lis 'hmcDiE'^tiiifa.^mmzsmx^^zht^Tjk^ti 
tzo ^(Di'^mmmhLx it cxcM it. mmmom'^cD^m.j^n/^itmmmizm 

mcDm^s m^m^xit. E13.5 ^-r-ic. /jNWij©p^^A^^^ii^-r^^M®ifli 
^^^Bfig^tis m.mi5t.v^mpmm±mz^^Lx\.^^(mi 2 a. 1 2 Oo m 
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:Ltii<zmm-r^M'&u^mmzitmisb^titj:ib^^rz (1112B. i2D)o 
EI8.5 X'(Dmmm(Dnm(Dmm^i^^mx'it. ^'^mm^i^^m'Bm'i^fsb^ti 

^mm^XVFmcD. Jtl PECAM-1 IfCil^tZ J; ^^^fe^^-T^KT-fe ^ o El 3 
E13.5 T'O^P^M^^^J^^l^-^T-^i^^^-ro ElSfi E17.5 -e®^M^^N-ro EI 6 
(iE17.5 T-®^)^^^t-o EI7ttE13.5-e®^febfeJ^P^M®»fffi^^-ro El 3 , 

^tz. EI7~1 Kis iHllitc: CXCR4-/-El-4D{ti)W^l^lfil^^a^^t-^?» 
-r-fe«9. ^MS®OTJ^*>cfct>'M®s mPECAM-mf*:{3j;^^5g^fe§^t- 
T-fe^So EI7{iE13.5-e©J^F^Mi:4'^;i/-7'^^^5^t-o EI 9 E17.5 T'®^ 
M^^-To EI 1 OttE17.5 T'®^]^^^-ro EI8(±E13.5 ^©^febitiMP^M® 
WS^^N-To Ell 1 {iE16.5 T-®^^-x">:^®^^fe®mtBifll^^^^^1"o EI 

9, ioT-®^Ep{i. ^m-^^T.cD^fj. ^^t^mnfjii^w.oism^ijs-ro 

^Tc. EI 1 2 A*='e 1 2 D{i. inPECAM-1 trLf*:tCcl;^B®^^^fe®*S^*^ 
-rm^MX$>^o Ell 2 1 2 B*^' E13.5. Ell 2 Ci: 1 2D(i E15.5. Ell 2 

1 2 citm^m. El 1 2 B h 1 2 Dit^mm^^To mi 2 c(D^m\^izm 

X^ntzWmi^. E15.5 -r-®^feLfeS®Mf*J®::*;^®lfa«®^'^ b^^i^'J >- 
Ji:2t-v7>^fe^nfciT®&^-ro Ell 2 A ill 2 C®^Ep{d:g^^^l3®^tl^^ 
ti^zKmoiiim^fr-to du fi+^J^M. p {icfjP^J^;!^— r®3£{£^s dm It^m 
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n t mmcom'^t^ pbsf/sdf-i ^m-^^y^X'^mi^^titzo 
in situ yN^7*u^*^-tf-s^3>^*fft-ctn{^s E12.5 cDm^mw^cDmmm. 

1 3Bi: 1 3E)o mz. mmmmm<D^^(Dp>ij^mmz^\.^^Mtfim^^nrz 
(01 3 B. 1 3E)o zntitnmmiz. pbsf/sdf-i itmrsmop^j^m^^t 

(a 1 3 A:b^?> 1 3 F{i in situ U ^"^ -tf-i^ a > =t ^ HPM^T"® 

CXCR4 *5J:t>- PBSF/SDF-1 cD^^©^1?f ^^-T^Ktrfe ^ o 

b(l2Il 3 At 1 3D).*a l*^(±CXCR4!l^M6^rD-^^yN-1'rU^*^Xb{EI 
1 3Bh 1 3E). l^{±PBSF/SDF-i;|^M6^rn-ri:/N^'7*U^-'rX 
U/zdUl 3E)o Ell 3Di:l 3E{i. HI 3Ai:l 3 B®±MP^MlftM*^ 
l:fc^ll!$lfll^®i!£^KT"fe D . ifll^F*gj^i^J3St3 CXCR4 3 h*^^ 

^nfco 0133^1 3E(D^w^mi±. mmmiisim(DcxcM(DmMm'gisb^ti 
^i^^m^^i-o Mr^M[^®i*i^^J3a<&5iD#<rBi^«-r" pbsf/sdf-i t^m 

^bTl^^(EI 1 3 E)o^^ME18.5E©#il©»T®t?fet)s3tlfil«I^T' CXCR4 

mmmcDT. V u-^mm-v^M\.r\.^t^i^ mi 3f)„ m mm 
m^nr:imM^^'^->it. mmmmiz^rtm^^ntz pbsf/sdf-i *^i^^iBfla 

C CD :i TtP ^ CXCR4-/-i5 «t t>' PBSF/SDF-1-/-® S T" ^Jfil^ * ^ x 
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;i/tn;i*:tr^feUfeo §|3^«(E12.5,E14.5). IiMl^(E11.5). /C^Ii(E12.5-E14.5) 
®;^:feJ;r>-/jMaiW®ff^£!£{i> CXCR4-/-^ PBSF/SDF-l-/-^s S^^® r^T'B^ 

Jil±CD^g^^gm^^^«>^^> CXCR4 ^ PBSF/SDF-1 (ilfil^l^J^mtZ'ftffl L 

>i?^T' ^ C ^ ^ tlfc o 
yu-'^-i V ^ h U— ^tfi^tCct^ii^ CXCR4-/--^'>X©B^f?ffFiIi®BmBuig 

PBSF/SDF-l {Km.-^'^7.-^m,m-^nf:i^M^h^^niZ^XXi!tiK> . CXCR4 
PBSF/SDF-1 ®^^^^S6*J§^^$:T'^^^V^^#^^^^$^^o 

in situ ^N-r ru^'-r-b"— i>3 >i3ct ^) E18.5 T-0^^^-^'>;^®#ISl3i5tN 
Tti. 3tlflim^Ci5l>T CXCR4 ^m-^tmMX^-C^^fzt^ PBSF/SDF-1 

3KA5^,toe>nfeMS^>^ h n--^*ffljis{3{i CXCR4 wmwrnM-^ntat^^r^m 

(FigSd) )o Z.n^(D%M^^'^ — y(Dmm^s #il^3j^V^T^•^^^^-r >i>^:^ 
^ 4) ® T- § o 

^-^-Cfg^^tiTt Flk-K Tie-2^^'0g^i*:5^ni>>:3e::h— fe*(RTKs)^. VEGF^ 
TVi^^Tjt'f :ii5^>-U PDGF-B ® J; ^ U :;^3> KO^M"^•^:^^fflv^fc^ 

E^®M^m3^&^t?) ^:^)5^^t^Tl^^(Shalaby, F. et 

al. Nature 376, 62-66 (1995)^ Fong, G.-H. , Rossant, J., Gertsenstein, M. 
& Breitman, M. L. Nature 376, 66-70 (1995). Dumont, D.J. et al. GenesDev. 
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8, 1897-1909 (1994). Sato, T. N. et al. Nature 376, 70-74 (1995)s Carmeliet, 
P. et al. Nature 880, 435-439 (1996). Ferrara, N. et al . Nature 380, 439-442 
(1996). Suri, C. et al. Cell 87, 1171-1180 (1996))o 

zntitMmmiz^ cxcr4 ^xn pbsf/sdf-i ®^^ffl{i^^^c43v^Td:^5^^ 
>-i {±. wm(DMm^'^'>^i^^x'0'/^tcitnmmzsmhm^ibtix\^^^ 

(Sato.T. N. et al. Nature 376, 70-74 (1995). Suri, C. et al. Cell 87, 

1171-1180 (i996))c mitmr'<Dm.^M^w^mmz:^i^^'(^nmm^t-rti:\,^o 
^ fc. Tie-2 x«T > :x^^y-/--^^:xx'mm^ u^mmmikmwzii 

i.^^mmtum'^lt. CXCR4 ?^SY/SdY-l-/--^^:^'(:l±%W^tirj:t^^rzo 
PF4(Maione, T. E. et al. Science 247, 77-79 (1990)). IL-8(Koch,A. E. 
et al. Science 258, 1798-1801 (1992)). IP-10(Luster, A. D, et al., J. Exp. 
Med.182, 219-231 (1995)). ^ScfcU^ Gro/?(Cao, Y. H., et al., J. J.Exp. Med. 
182, 2069-2077 (1995)) h l.^ o CXC ^^ij ^ ^M^m^MMm^X&^ d 

l^^^r-mm^tlXUtiiUo M@H^V(Cui, J.,etal. Nature 384, 66-68 (1996)) 
;5^t>*M)^H^( Carmeliet, P. et al. Nature 883, 78-75 (1996)){i. mnmM 

b T <t ffl 1" ^ {i 0^ ^ *^ T- </ ^ o 

\ii±(Dnmiy' ^ ^ * ^ > ^ 7 mmnm. g ^ > /-^ ^ Hit^s^s^f* 

i: V ^ ^ jfii^ jf^^K i^:^^ ® if M'fe ^ ^ ® ^ ^ b S ^ o 

(Dmnt^^^ztij^^s^ntzo ^(Dmrnmit cxcr4 iKm-^^^titmtn^tK 
CXCR4 1 CCR5 {i. ^ti^tLT«^^^'f4*5ctt>'v^ D y T-i^mm^(Dmv-i 
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(Feng, Y. , et al.. Science 272, 872-877 (1996)^ Fauci, A. S. Nature 884, 
529-584 (1996))o 30dt> CCR5 Lfe^^ ^^i*® As^yy ^tLT43 

al. Cell 86, 367-377 (1996). Samson, M. et al. Nature 382, 722-725(1996). 
Dean, M. et al. Science 273, 1856-1861 )o 

L*^ ^ CXCR4 izmLxit. CXCR4 ^m^^^ xtmmmizm.w.^x 

tcL. T»^^«I^4HIV-l^gtatt®fi«B^##^c4^^^Tttf&®ile6tJ^H^;t 

it^w^mti^ CXCR4 n-^'Emmi^^^-t^'Rjm\^itn^tir\.^^o 

CXCR4 y -j^Tt) h V'j7:^i5V^T{iJfilW©ff^J5£;?)^Ml^nfc^l^^*^B^{CJ: 
^^M.l3*o#. CXCR4 ©{^ffl^PIS^^i^S^W^fiK^^ tT^*t-^JfilW$ 

HB^^lOl^^s :5t>'CXCR4 0<'^ffl^Pl*1-§tlM^W'/M^i: bt^Wt-^ifil 
Wif^^^Sff^fig^Sht-^^.#.©r^^^^J®f'^m^ CXCR4 ©-f^ffl^li 



32 



wo 99/48528 



PCT/JP99/01448 



1. CXCR4 izm':5<i'^m^mmt^'^n^^i^m.^tLx^^Lxtii 

2. CXCR4 izm-D <i'^m^mm-r^mm^mM^t\.x^^Lxtj: 

3. CXCR4 izm-^ <i'^m^mmir^^n^^^M^ti.x^mLxtj: 

4. CXCR4 izm-s<i'^m^mmt^^M^tLx^m{.xtj::hmm 

5. mWmntK SDF-l h CXCR4 ^ ©iSg-^Si*:^ Plot's C h 

^-rsii5f<is 1 ~4©ut'n*^{3sB«©r^^^jo 

6. Bui3i^S:b^ CXCR4 t^ib^^(Di^^'i-)\y^m^Um-^ ^^h^^Wi 
i:-r^lf^^ 1 -'4cD^^■m*^^ZHB<i6®;?^^j^Jo 

7. tuSBJ^KA^ CXCR4 ^i^o:)%M^mmir^:ih^mWLhr^m^-m. 
1 ~ 4 cDv^-mA^(::iBfg®r^^^Jo 

8. tijsBig?lSA^ SDF-l ^^(D%M^m.mt^^h^^WLht^m^y^ 
1 ~ 4 ® v^t=n:b^{c:iBfl4©^#^Jo 

9. iislcli 5 ©^H^T^ mjSB^^M/5)^\ SDF-l $:PI^1-§ d h ^ 

1 0. li^JIS {::4oVNT^ ^ic. BulBJ^S*^ CXCR4 ^Pflgf^C^ 
1 1. li^IiQ ^Z4^V^T^ 5>(C. mtmntK CXCR4 tcMt SDF-l h 

^vm \zm.^\,m.m-r^z.h^ ^m. h-t^ x^mm o 

1 2 . Ii5l<3l9 e>(C. miZ^ntK SDF-l (ZlS-^LT CXCR4 

-V® SDF-l (Dm^^m.m-r^^Lh^'^m.t.-r^^mnu 

1 3. ii^^l 1 (3:fel^T$ ^{3. giHBtJK*^. SDF-l ^i^SSH. 
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mt^mj^mtmcD^y^ h'^itn'^^j \^ tcDm^m&m. sdf-i co^^-^r 

1 4. mmmi 2^c4^V^T$e){3. BuH3%KA5. t^;SDF-1^5^^^:^lilSDF-l 
tfiii^i^^^mr^mBdtfiWWf^. SDF-1 (cMI-^^ig^rSIS^W-r ^gfe^^ V^'^^ 
SDF-1 0;^5t'^^b^SI«^^^^Hs St>*SDF-l ® CXCR4 ^©ijrg^gUiitZJ^^ 

15. iiSc^l 0{C^5l,^T^^{C. lul3^M*^\ SDF-1 hCDig^tC^S 
V^T CXCR4 ^J^Jn;6<IiC^^LTPIS-r^C ^^itt^^-r^r^^^Jo 

1 6 . m^m 1 0 ^c4^^^T^ ^{3. mt^^m^. cxcu iz^^i^x sdf-i 
(D CXCR4 ^(D^^^mm-r^ z t^^mtT ^mmnL 

m-r^wm^ CXCR4. cxcr4 tmucDmy^^m-r^^y^-^^m. mt^^y^^^w 
}ii\k(D^y9- K3i(i7r;i;^r5^ F^®ife'&^>/'^^K> ;&t>'CXCR4gi5^^r5^ K 

1 8 . 1 6 {Zi? I ^ T ^ 6 (C . fulBi^K*^ tJt CXCR4 m.i^. m CXCR4 
tn:i*:?g'14^*-ri>Jn^*:ifK-. CXCR4 {z?^^?>^-^rSffiS*-r^lb^^ >^-^^S. 
SDF-1 ®a5i^^b^SI»-r ^tJMiJ J;t>' CXCR4 © SDF-1 ifg-^as^tz^^t-^®^ 

M©T^{3#:a-r§^>^'3h;i/{E^^®Pl*^jT"feoT. MAPK ±i:^^- KPflS^J. 
^J^^J^^-f^-X C (PLC) (DmrnMs J^V^ PIS tfS:^— fe'PIg^JA^?>«: 

2 0 . m^m. 7 {Z^OT ^ ^ iz. msE,mmtK m±*^ ^^AMt± CXCR4 
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M±>?)^ CXCR4 ^m^^-^^^t^'^WLtt^^mmo 

2 1. Wsl^JiTCjbHNT^ ?>{3. BuHStJM/b^s CXCR4 g^®^^^Pfi 

2 2. m5l<JI8^::*5l^T^^^C. MSBtJK*^ SDF-1 ®^31|Ji§®feto 
CD T > ^ -fe > ;^ T* ^ d h ^ #® i: f ^ ?^5^^J o 

2 4. CXCR4i3S-^<^tffl&Plg■rStlM^fflV^^JfllWJf^^!5cWJ:^^£o 
2 6. CXCR4 {3S^<'ftM<fePflS-r^tlM^ffl<^^^ifilif^^l^^?f$fiS; 
2 7 . CXCR4 <i^ffl?&Pl^1-stJS^fflv^^M^0«:&?£o 



35 



wo 99/48528 




PCT/JP99/01448 



3] 



o 
> 



a 



CO 

H 



u 
X 
a 



e2 



CO- 



-co- 



T3 

E 

CO 



-£3 



□ 




1/9 



^H!S PAGE BLANK (uspto) 




IM12B 



-A +/+ 



CXCR4 
G3PDH 




2/9 



THIS PAGE BLANK (uspto) 




PCT/JP99/01448 



3/9 



THIS PAGE BLANK (usptu, 



wo 99/48528 



PCT/JP99/01448 




4/9 



TH\S PAGE BLANK 



wo 99/48528 



PCT/JP99/01448 




5/9 



THIS PAGE BLANK (uspto, 




6/9 




7/9 



wo 99/48528 



PCT/JP99/01448 




8/9 



wo 99/48528 



PCT/JP99/01448 




9/9 



wo 99/48528 



PCT/JP99/01448 



SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSIKI KAISHA 

5 

<120>Angiogenesis 

<130>CGS 98-06 PCT 

10 <160> 12 

<210>1 

<211>352 

<212>PRT 

15 <213>MU3 

<400>1 

Met Glu Gly He Ser lie Tyr Thr Ser Asp Asn Tyr Thr Glu Glu 

5 10 15 

20 Met Gly Ser Gly Asp Tyr Asp Ser Met Lys Glu Pro Cys Phe Arg 

20 25 30 

Glu Glu Asn Ala Asn Phe Asn Lys lie Phe Leu Pro Thr He Tyr 

35 40 45 

Ser He He Phe Leu Thr Gly He Val Gly Asn Gly Leu Val He 
25 50 55 60 

Leu Val Met Gly Tyr Gin Lys Lys Leu Arg Ser Met Thr Asp Lys 

65 70 75 

Tyr Arg Leu His Leu Ser Val Ala Asp Leu Leu Phe Val He Thr 

80 85 90 

30 Leu Pro Phe Trp Ala Val Asp Ala Val Ala Asn Trp Tyr Phe Gly 

95 100 105 

Asn Phe Leu Cys Lys Ala Val His Val He Tyr Thr Val Asn Leu 

110 115 120 

Tyr Ser Ser Val Leu He Leu Ala Phe He Ser Leu Asp Arg Tyr 
35 125 130 135 

Leu Ala He Val His Ala Thr Asn Ser Gin Arg Pro Arg Lys Leu 

140 145 150 

Leu Ala Glu Lys Val Val Tyr Val Gly Val Trp lie Pro Ala Leu 

155 160 165 

40 Leu Leu Thr He Pro Asp Phe He Phe Ala Asn Val Ser Glu Ala 

170 175 180 

Asp Asp Arg Tyr He Cys Asp Arg Phe Tyr Pro Asn Asp Leu Trp 

185 190 195 

Val Val Val Phe Gin Phe Gin His He Met Val Gly Leu He Leu 
45 200 205 210 
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10 



lo 



Pro Gly He 
Leu Ser His 
Thr Val He 
Tyr He Gly 
Lys Gin Gly 
He Thr Glu 
Leu Tyr Ala 



I TU „ 



Lys Gly Lys 
Ser Ser Ser 



20 



Val He Leu Ser Cys 
215 

Ser Lys Gly His Gin 
230 

Leu He Leu Ala Phe 
245 

He Ser He Asp Ser 
260 

Cys Glu Phe Glu Asn 
275 

Ala Leu Ala Phe Phe 
290 

Phe Leu Gly Ala Lys 
305 

Ser Val Ser Arg Gly 
320 

Arg Gly Gly His Ser 
335 

Phe His Ser Ser 
350 



Tyr Cys 
Lys Arg 
Phe Ala 
Phe He 
Thr Val 
His Cys 
Phe Lys 
Ser Ser 
Ser Val 



He He 
220 

Lys Ala 
235 

Cys Trp 
250 

Leu Leu 
265 

His Lys 
280 

Cys Leu 
295 

Thr Ser 
310 

Leu Lys 
325 

Ser Thr 
340 



He Ser Lys 
Leu Lys Thr 
Leu Pro Tyr 
Glu He lie 
Trp He Ser 
Asn Pro He 
Ala Gin His 
He Leu Ser 
Glu Ser Glu 



225 
240 
255 
270 
285 
300 
315 
330 
345 



<210>2 
<211>1588 
<212>DNA 
25 <213>Mus 



<220> 
<221>CDS 

<222>(1)...(1059) 

30 

<400>2 





atg 


gag ggg 


ate 


agt 


ata 


tac 


act 


tea 


gat 


aac 


tac 


ace 


gag 


gaa 45 




atg 


ggc tea 


ggg 


gae 


tat 


gae 


tee 


atg 


aag 


gaa 


cec 


tgt 


ttc 


cgt 90 




gaa 


gaa aat 


get 


aat 


ttc 


aat 


aaa 


ate 


ttc 


ctg 


cce 


ace 


ate 


tac 135 


35 


tec 


ate ate 


ttc 


tta 


act 


ggc 


att 


gtg 


ggc 


aat 


gga 


ttg 


gtc 


ate 180 




ctg 


gtc atg 


ggt 


tac 


eag 


aag 


aaa 


ctg 


aga 


age 


atg 


acg 


gae 


aag 225 




tac 


agg etg 


eac 


etg 


tea 


gtg 


gee 


gae 


etc 


etc 


ttt 


gtc 


ate 


acg 270 




ctt 


cce ttc 


tgg 


gea 


gtt 


gat 


gee 


gtg 


gea 


aac 


tgg 


tac 


ttt 


ggg 315 




aac 


ttc eta 


tgc 


aag 


gea 


gtc 


cat 


gte 


ate 


tac 


aca 


gte 


aac 


etc 360 


40 


tac 


age agt 


gte 


etc 


ate 


ctg 


gee 


ttc 


ate 


agt 


ctg 


gae 


cgc 


tac 405 




ctg 


gee ate 


gtc 


eac 


gee 


ace 


aac 


agt 


cag 


agg 


eca 


agg 


aag 


ctg 450 




ttg 


get gaa 


aag 


gtg 


gtc 


tat 


gtt 


ggc 


gtc 


tgg 


ate 


cct 


gee 


etc 495 




ctg 


etg act 


att 


ecc 


gae 


ttc 


ate 


ttt 


gee 


aac 


gte 


agt 


gag 


gea 540 




gat 


gae aga 


tat 


ate 


tgt 


gae 


cge 


ttc 


tac 


cec 


aat 


gae 


ttg 


tgg 585 


45 


gtg 


gtt gtg 


ttc 


cag 


ttt 


cag 


eac 


ate 


atg 


gtt 


ggc 


ctt 


ate 


etg 630 
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cct ggt att gtc ate ctg tec tgc tat tgc att ate ate tec aag 675 
etg tea cac tec aag ggc cae cag aag cge aag gee etc aag ace 720 
aca gtc ate etc ate etg get tte ttc gee tgt tgg etg cct tae 765 
tac att ggg ate age ate gae tee ttc ate etc ctg gaa ate ate 810 
5 aag caa ggg tgt gag ttt gag aac act gtg cac aag tgg att tec 855 

ate ace gag gee eta get ttc tte cac tgt tgt ctg aac ece ate 900 
etc tat get tte ett gga gee aaa ttt aaa ace tct gee cag cac 945 
gca etc ace tct gtg age aga ggg tec age etc aag ate etc tec 990 
aaa gga aag ega ggt gga eat tea tct gtt tec act gag tct gag 1035 

10 tct tea agt ttt cac tec age taa cacagatgta aaagaetttt ttttat 1085 

aegataaata aetttttttt aagttacaca tttttcagat ataaaagact gaccaatatt 1145 
gtaeagtttt tattgettgt tggatttttg tcttgtgttt etttagtttt tgtgaagttt 1205 
aattgaetta tttatataaa ttttttttgt ttcatattga tgtgtgtcta ggcaggaect 1265 
gtggccaagt tcttagttge tgtatgtcte gtggtaggac tgtagaaaag ggaaetgaac 1325 

15 attccagagc gtgtagttaa teaegtaaag etagaaatga teeecagetg tttatgcata 1385 

gataatctct ceattcccgt ggaacgtttt tcetgttett aagacgtgat tttgctgtag 1445 
aagatggcae ttataaceaa agcccaaagt ggtatagaaa tgctggtttt tcagttttca 1505 
ggagtgggtt gattteagca ectacagtgt acagtcttgt attaagttgt taataaaagt 1565 
aeatgttaaa cttaaaaaaa aaa 1588 

20 

<210>3 
<211>359 
<212>PRT 
<213>Mus 

25 

<400>3 





Met 


Glu Pro 


He 


Ser Val 


Ser He Tyr 


Thr 


Ser Asp Asn Tyr Ser 












5 






10 


15 




Glu 


Glu Val 


Gly 


Ser Gly 


Asp Tyr Asp 


Ser 


Asn Lys Glu Pro Cys 




30 








20 






25 


30 




Phe 


Arg Asp 


Glu 


Asn Val 


His Phe Asn 


Arg 


He Phe Leu Pro Thr 












35 






40 


45 




He 


Tyr Phe 


He 


lie Phe 


Leu Thr Gly 


lie 


Val Gly Asn Gly Leu 












50 






55 


60 


35 


Val 


He Leu 


Val 


Met Gly 


Tyr Gin Lys 


Lys 


Leu Arg Ser Met Thr 












65 






70 


75 




Asp 


Lys Tyr 


Arg 


Leu His 


Leu Ser Val 


Ala 


Asp Leu Leu Phe Val 












80 






85 


90 




He 


Thr Leu 


Pro 


Phe Trp 


Ala Val Asp 


Ala 


Met al.a Asp Trp Tyr 




40 








95 






100 


105 




Phe 


Gly Lys 


Phe 


Leu Cys 


Lys Ala Val 


His 


He He Tyr Thr Val 












110 






115 


120 




Asn 


Leu Tyr 


Ser 


Ser Val 


Leu He Leu 


Ala 


Phe He Ser Leu Asp 












125 






130 


135 


45 


Arg 


Tyr Leu 


Ala 


lie Val 


His Ala Thr 


Asn 


Ser Gin Arg Pro Arg 
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140 



Lys 


Leu 


Leu Ala 


Glu Lys Ala Val 


Tyr Val 








155 




Ala 


Leu 


Leu Leu 


Thr He Pro Asp 


Phe He 








170 




Gin 


Gly 


Asp He 


Ser Gin Gly Asp 


Asp Arg 








185 




Leu 


Tyr 


Pro Asp 


Ser Leu Trp Met 


Val Val 








200 




He 


Met 


Val Gly 


Leu He Leu Pro 


Gly He 








215 




Tyr 


Cys 


He He 


He Ser Lys Leu 


Ser His 








230 




Lys 


Arg 


Lys Ala 


Leu Lys Thr Thr 


Val He 








245 




Phe 


Ala 


Cys Trp 


Leu Pro Tyr Tyr 


Val Gly 








260 




Phe 


He 


Leu Leu 


Gly Val He Lys 


Gin Gly 








275 




He 


Val 


His Lys 


Trp He Ser He 


Thr Glu 








290 




His 


Cys 


Cvs Leu 


Asn Pro He Leu 


Tyr Ala 








305 




Phe 


Lys 


Ser Ser 


Ala Gin His Ala 


Leu Asn 








320 




Ser 


Ser 


Leu Lys 


He Leu Ser Lys 


Gly Lys 








335 




Ser 


Val 


Ser Thr 


Glu Ser Glu Ser 


Ser Ser 








350 





<210>4 
<211>1758 
<212>DNA 
<213>Mus 

<220> 
<221>CDS 

<222>( !)...( 1080) 
<223> 

<400>4 

atg gaa ccg ate agt gtg agt ata tac act 

gaa gaa gtg ggg tct gga gac tat gac tec 

ttc egg gat gaa aac gte cat ttc aat agg 

ate tae tte ate ate ttc ttg act ggc ata 
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145 


150 


Gly Val Trp He Pro 




160 


165 


Phe Ala Asp Val Ser 




175 


180 


Tyr He Cys Asp Arg 




190 


195 


Phe Gin Phe Gin His 




205 


210 


Val He Leu Ser Cys 




220 


225 


Ser Lys Gly His Gin 




235 


240 


Leu He Leu Ala Phe 




250 


255 


He Ser He Asp Ser 




265 


270 


Cys Asp Phe Glu Ser 




280 


285 


Ala Leu Ala Phe Phe 




295 


300 


Phe Leu Gly Ala Lys 




310 


315 


Ser Met Ser Arg Gly 




325 


330 


Arg Gly Gly His Ser 




340 


345 


Phe His Ser Ser 




355 





tct gat aac tac tct 45 

aac aag gaa ccc tgc 90 

ate ttc ctg ccc acc 135 

gtc ggc aat gga ttg 180 
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gtg 


ate 


ctg 


gtc 


atg 


ggt 


tac 


cag aag 


aag 


eta 


agg 


age 


atg 


aeg 


225 


gac 


aag 


tac 


egg 


ctg 


cac 


ctg 


tea gtg 


get 


gac 


etc 


etc 


ttt 


gtc 


270 


ate 


aca 


etc 


ecc 


ttc 


tgg 


gea 


gtt gat 


gee 


atg 


get 


gac 


tgg 


tac 


315 


ttt 


ggg 


aaa 


ttt 


ttg 


tgt 


aag 


get gtc 


cat 


ate 


ate 


tac 


act 


gtc 


360 


aac 


etc 


tac 


age 


age 


gtt 


etc 


ate ctg 


gee 


ttc 


ate 


age 


ctg 


gac 


405 


egg 


tac 


etc 


gee 


att 


gtc 


cac 


gee ace 


aac 


agt 


caa 


agg 


cca 


agg 


450 


aaa 


ctg 


ctg 


get 


gaa 


aag 


gea 


gtc tat 


gtg 


ggc 


gtc 


tgg 


ate 


cca 


495 


gee 


etc 


etc 


ctg 


act 


ata 


ect 


gac ttc 


ate 


ttt 


gee 


gac 


gtc 


age 


540 


cag 


ggg 


gac 


ate 


agt 


cag 


ggg 


gat gac 


agg 


tac 


ate 


tgt 


gac 


cgc 


585 


ctt 


tac 


cec 


gat 


age 


ctg 


tgg 


atg gtg 


gtg 


ttt 


caa 


ttc 


cag 


cat 


630 


ata 


atg 


gtg 


ggt 


etc 


ate 


ctg 


ecc gge 


ate 


gtc 


ate 


etc 


tee 


tgt 


675 


tac 


tgc 


ate 


ate 


ate 


tct 


aag 


ctg tea 


cac 


tee 


aag 


gge 


cac 


cag 


720 


aag 


cgc 


aag 


gee 


etc 


aag 


aeg 


aca gtc 


ate 


etc 


ate 


eta 


get 


ttc 


765 


ttt 


gee 


tgc 


tgg 


ctg 


cea 


tat 


tat gtg 


ggg 


ate 


age 


ate 


gac 


tec 


810 










crorsi 
oo— 


(5 


ate 


aag caa 


gga 


tgt 


gac 


ttc 


gag 


age 


855 


att 


gtg 


cac 


aag 


tgg 


ate 


tec 


ate aca 


gag 


gee 


etc 


gee 


ttc 


ttc 


900 


cac 


tgt 


tgc 


ctg 


aac 


ecc 


ate 


etc tat 


gee 


ttc 


etc 


ggg 


gee 


aag 


945 


ttc 


aaa 


age 


tct 


gee 


cag 


cat 


gea etc 


aac 


tee 


atg 


age 


aga 


ggc 


990 


tec 


age 


etc 


aag 


ate 


ctt 


tec 


aaa gga 


aag 


egg 


ggt 


gga 


cac 


tct 


1035 


tec 


gtc 


tec 


aeg 


gag 


tea 


gaa 


tec tec 


agt 


ttt 


cac 


tee 


age 


taa 


1080 



cccttatgca aagacttata taatatatat atatatatga taaagaactt ttttatgtta 1140 
cacattttcc agatataaga gactgaccag tcttgtacag tttttttttt tttttaattg 1200 
actgttggga gtttatgttc ctctagtttt tgtgaggttt gacttaattt atataaatat 1260 
tgttttttgt ttgtttcatg tgaatgagcg tctaggcagg acctgtggcc aagttcttag 1320 
tagctgttta tctgtgtgta ggactgtaga actgtagagg aagaaactga acattccaga 1380 
atgtgtggta aattgaataa agctagccgt gatcctcagc tgttgctgca taatctcttc 1440 
attccgagga gcaccccacc cccaccccca cccccacccc attcttaaat tgtttggtta 1500 
tgctgtgtga tggtttgttt ggtttttttt tgttgttgtt gttgtttttt ttttctgtaa 1560 
aagatggcac ttaaaaccaa agcctgaaat ggtggtagaa atgctggggt tttttttgtt 1620 
tgtttgtttt ttcagttttc aagagtagat tgacttcagt ccctacaaat gtacagtctt 1680 
gtattacatt gttaataaaa gtcaatgata aacttaaaaa aaaaaaaaaa aaaaaaaaaa 1740 
aaaaaaaaaa aaaaziaaa 

<210>5 

<211>89 

<212>PRT 

<213>Artificial Sequence 
<223>Ligand peptide 
<400>5 

Met Asn Ala Lys Val Val Val Val Leu Val Leu Val Leu Thr Ala 

5 10 15 

Leu Cys Leu Ser Asp Gly Lys Pro Val Ser Leu Ser Tyr Arg Cys 

20 25 30 
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Pro Cys Arg Phe 
His Leu Lys He 
5 Ala Arg Leu Lys 
Leu Lys Trp He 



10 <210>6 

<211>2244 
<212>DNA 
<213>Mus 

<221>CDS 
<222>(471),..(743) 

<400>6 

20 gcacgggaca ggccgggcca cacccaccgg ggcgagctcg gagggcggcg ctctgggcgg 60 
agggcccggc ggctcggccc agggcgcgtt acctcgtcgc cggggccgga gagggcgggc 120 
ggaggcacgg ggcctggagg cgccaggcgg aggatgcggg cgacacggtg gcggcggcga 180 
ccgcgcgacc gggcgggcgg gcgggcaggg gcgagcggag ggagggagcg gactgcggca 240 
ggatctgtcg aggaaaaatc ttgcggccgg cgattccccg ccttttaagc gcagcctgca 300 

25 ctccccccac cccacgcagg ggcgggcctt ccccaacgcg ggcgcccact ggccgccgcg 360 
cgccgctccc ctccagctcg cctgcgcctc tcactctccg tcagccgcat tgcccgctcg 420 
gcgtccggcc cccgacccgc gctcgtccgc ccgcccgccc gcccgcccgc gcc 473 
atg aac gcc aag gtc gtg gtc gtg ctg gtc etc gtg ctg acc gcg 518 
etc tgc etc age gac ggg aag ccc gtc age ctg age tac aga tgc 563 

30 cea tgc ega ttc ttc gaa age cat gtt gcc aga gcc aac gtc aag 608 
cat etc aaa att etc aac act cea aac tgt gcc ett cag att gta 653 
gee egg ctg aag aac aac aac aga caa gtg tgc att gac ccg aag 698 
eta aag tgg att cag gag tac ctg gag aaa get tta aac aag taa 743 
gcacaacagc caaaaaggae tttecgctag acccactcga ggaaaactaa aaccttgtga 803 

35 gagatgaaag ggcaaagacg tgggggaggg ggecttaace atgaggacca ggtgtgtgtg 863 
tggggtggge acattgatct gggategggc ctgaggtttg ceagcattta gaecctgeat 923 
ttatagcata eggtatgata ttgcagetta tattcatcca tgccctgtac ctgtgcaegt 983 
tggaattttt attaetgggg tttttctaag aaagaaattg tattatcaac agcattttea 1043 
agcagttagt tecttcatga teatcaeaat eatcatcatt cteattctea ttttttaaat 1103 

40 caacgagtae ttcaagatet gaatttggct tgtttggage atetectctg etcccetggg 1163 
gagtetggge acagtcaggt ggtggettaa eagggagctg gaaaaagtgt ectttcttca 1223 
gaeactgagg etccegcage agegecccte ceaagaggaa ggectctgtg geactcagat 1283 
accgactggg gctgggcgcc gccactgect tcaectccte tttcaaecte agtgattggc 1343 
tctgtggget ccatgtagaa gecactatta etgggactgt getcagagac ecctctccca 1403 

45 getattceta ctetetcccc gaetecgaga geatgeatta atettgette tgctteteat 1463 



Phe Glu Ser His Val Ala Arg Ala Asn Val Lys 

35 40 45 

Leu Asn Thr Pro Asn Cys Ala Leu 61n He Val 

50 55 60 

Asn Asn Asn Arg Gin Val Cys He Asp Pro Lys 

65 70 75 

Gin Glu Tyr Leu Glu Lys Ala Leu Asn Lys 

80 85 
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ttctgtagcc tgatcagcgc cgcaccagcc gggaagaggg tgattgctgg ggctcgtgcc 1523 
ctgcatccct ctcctcccag ggcctgcccc acagctcggg ccctctgtga gatccgtctt 1583 
tggcctcctc cagaatggag ctggccctct cctggggatg tgtaatggtc cccctgctta 1643 
cccgcaaaag acaagtcttt acagaatcaa atgcaatttt aaatctgaga gctcgctttg 1703 
agtgactggg ttttgtgatt gcctctgaag cctatgtatg ccatggaggc actaacaaac 1763 
tctgaggttt ccgaaatcag aagcgaaaaa atcagtgaat aaaccatcat cttgccacta 1823 
ccccctcctg aagccacagc agggtttcag gttccaatca gaactgttgg caaggtgaca 1883 
tttccatgca taaatgcgat ccacagaagg tcctggtggt atttgtaact ttttgcaagg 1943 
cattttttta tatatatttt tgtgcacatt tttttttacg tttctttaga aaacaaatgt 2003 
atttcaaaat atatttatag tcgaacaatt catatatttg aagtggagcc atatgaatgt 2063 
cagtagttta tacttctcta ttatctcaaa ctactggcaa tttgtaaaga aatatatatg 2123 
atatataaat gtgattgcag cttttcaatg ttagccacag tgtatttttt cacttgtact 2183 
aaaattgtat caaatgtgac attatatgca ctagcaataa aatgctaatt gtttcatggt 2243 
a 2244 

<210>7 

<211>89 

<212>PRT 

<213>Artificial Sequence 
<223>Ligand peptide 
<400>7 

Met Asp Ala Lys Val Val Ala Val Leu Ala Leu Val Leu Ala Ala 

5 10 15 

Leu Cys He Ser Asp Gly Lys Pro Val Ser Leu Ser Tyr Arg Cys 

20 25 30 

Pro Cys Arg Phe Phe Glu Ser His He Ala Arg Ala Asn Val Lys 

35 40 45 

His Leu Lys He Leu Asn Thr Pro Asn Cys Ala Leu Gin He Val 

50 55 60 

Ala Arg Leu Lys Asn Asn Asn Arg Gin Val Cys He Asp Pro Lys 

65 70 75 

Leu Lys Trp He Gin Glu Tyr Leu Glu Lys Ala Leu Asn Lys 

80 85 

<210>8 
<211>1781 
<212>DNA 
<213>Mua 

<220> 
<221>CDS 

<222>(82)...(351) 
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<400>8 

gaccactttc cctctcggtc cacctcggtg tcctcttgct gtccagctct gcagcctccg 60 
gcgcgccctc ccgcccacgc c 81 
atg gac gcc aag gtc gtc gcc gtg ctg gcc ctg gtg ctg gcc gcg 126 
etc tgc ate agt gac ggt aaa cea gtc age ctg age tac cga tgc 171 
ecc tgc egg ttc ttc gag age eac ate gcc aga gcc aac gtc aag 216 
cat ctg aaa ate etc aac act cea aac tgt gee ctt cag att gtt 261 
gea egg ctg aag aac aac aac aga caa gtg tgc att gac eeg aaa 306 
tta aag tgg ate caa gag tac ctg gag aaa get tta aac aag taa 351 
geaeaaeage ceaaaggact ttccagtaga eccccgagga aggctgacat ccgtgggaga 411 
tgcaagggca gtggtgggga ggagggcctg aaecctggce aggatggeeg gcgggaeagc 471 
aetgactggg gteatgctaa ggtttgeeag cataaagaea etccgeeata gcatatggta 531 
egatattgea gettatattc atecctgece tegeccgtgc acaatggage ttttataaet 591 
ggggtttttc taaggaattg tattacccta accagttage tteatcceca ttctectcat 651 
cctG^tcttc attttaaaaa gcagtgatta ettcaaggge tgtatteagt ttgctttgga 711 
gettetcttt gecetgggge etctgggcac agttatagac ggtggctttg cagggagcec 771 
tagagagaaa cettecacca gagcagagte egaggaaege tgcagggctt gtcctgeagg 831 
gggegctect cgaeagatge ettgteetga gtcaaeaeaa gatecggcag agggaggetc 891 
ctttatecag ttcagtgcca gggtcgggaa gettecttta gaagtgatec ctgaagetgt 951 
getcagagae ectttcetag eegttectge tetctgettg cetecaaacg eatgetteat 1011 
ctgaettceg cttetcacct ctgtagectg aeggaccaat getgeaatgg aagggaggag 1071 
agtgatgtgg ggtgceccet cectctette cetttgettt cctetcactt gggecetttg 1131 
tgagattttt ctttggecte etgtagaatg gagecagace atectggata atgtgagaac 1191 
atgeetagat ttaceeacaa aacacaagtc tgagaattaa tcataaaegg aagtttaaat 1251 
gaggatttgg acettggtaa ttgtccetga gteetatata ttteaacagt ggctetatgg 1311 
gctctgateg aatatcagtg atgaaaataa taataataat aataataacg aataagceag 1371 
aatcttgeca tgaagecaea gtggggattc tgggttceaa teagaaatgg agacaagata 1431 
aaaettgeat acattcttat gatcacagae ggcectggtg gtttttggta actatttaca 1491 
aggeattttt ttacatatat ttttgtgcae tttttatgtt tctttggaag aeaaatgtat 1551 
ttcagaatat atttgtagte aattcatata tttgaagtgg ageeatagta atgccagtag 1611 
atatetctat gatcttgagc taetggeaac ttgtaaagaa atatatatga eatataaatg 1671 
tattgtagct ttecggtgte agecaeggtg tattttteca cttggaatga aattgtatea 1731 
actgtgaeat tatatgeact ageaataaaa tgetaattgt ttcatgctgt 17i 

<210>9 
<211>4 
<212>PRT 

<213>Artifieial Sequence 
<220> 

<223>added peptide 
<400>9 

Arg Phe Lys Met 
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<210>10 

<211>4 

<212>PRT 

<213>Artificial Sequence 

5 

<220> 

<223>added peptide 

<400>10 
10 Arg Leu Lys Met 

<210>11 
<211>27 
<212>DNA 

15 <213>Artificial Sequence 
<220> 

<223>primer 

20 <400>11 

tagcggccgc gttgccatgg aaccgat 27 

<210>12 
<211>27 
25 <212>DNA 

<213>Artificial Sequence 

<220> 

<223>primer 

30 

<400>12 

gcgtcgactt tgcataaggg ttagctg 27 
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